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STUDIES ON NUCLEIC ACID RELATED SUBSTANCES IN FOODSTUFFS.-|v.

CHANGES OF NUCLEIC ACID RELATED SUBSTANCES DURING
THE PROCESSING OF EDIBLE MUSHROOMS, |

Takenori Mouri, Wataru Hashida, and Iwao Shiga

Fractions of nucleoside polyphosphate in perchloric acid extracts of Shii-take (lLentinus
edodes) and common mushroom (Psellivta bisporus) were separated and analysed by means
of a large scale Dowex 1x8 column. These fractions were identified as ADP (adenosine
diphosphate). ATP (adenosine triphosphate), and GDP (guanosine diphosphate).

In a previous report (This Journal, 42, 434 (1964), it was observed that the level of
5-nucleotides of some mushrooms extracted with boiling water was higher than that extracted
with cold perchloric acid. Related to this observation, some factors involved in boiling
extraction were investigated. The amount of 5-nucleotides was the highest when mush
rooms were extracted at 60-70°C, and it increased over a 30 min. period. The increase of
5-nucleotide in I’. bisporus was accompanied with the decrease of ATP and ADP. Accumu-
lation of 5-AMP represented the increase of 5-nucleotide in such case. It is assumed the
during the boiling of P. bisporas at under 70°C, 5-AMP increased as the result of enzymatic
breakdown of ATP and ADP, rather than from thermal destruction. The increase of 5-nucleo
tides in boiling extract of Shii-take may depend on the breakdown of its own ribonucleic

acid as well as that of ATP and ADP.
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5-AMP: adenosine~5'--monophosphate (5'-adenylic acid)
5'-GMP: guanosine-5-~monophosphate (5'--guanylic acid)
A D P: adenosine diphosphate
A T P: adenosine triphosphate
G D P: guanosine diphosphate
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Fig. 1. Chromatogram of perchloric acid—extract of raw mushroom (. bisporus) (A large scale column) .,
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Fraction @ Base |

‘ Ribose ; Phosphate
& £~ Tl N -2 — it T
% f= HCl 8o Th = v v o —a L H [ 1.00 0.90 [ 910
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Fig. 5. Absorption curves of Shii-take fractions
H, I and J.

Table 2. Molar ratio of ribose and phosphate
to base in Shii—take fractions H, 1 and L.
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Table 3. Effect of temperature on the formation of nucleotides
in boiled extract of mushroom.

5'-Nucleotide 3’-Nucleotide

kBoi]ing condition | tmole/g dry wt. zmole/g dry wt.
o pechlore acd :
30°C, 5min 1,94 0
50°C. » 3.48 0
70°C, # 4.08 0
100°C, » } 3.3¢ 0

Table 4, Effect of temperature on the formati of nucleotides
in boiled extract of Shii—take.

Boiling condition UngjaélODmg ‘5’—Nucleutide | 8'-Nucleotide

ry wt. | ftmole/g dry wt. #mole/g dry wt.
Cllplerl s ) e
30°C, 5 min 27.8 1.47 ! 0
50°C, # 42.3 4.77 1 0
60°C, » 69.7 16.60 { g
70°C, 71.7 13700 | 0
80°C, ~# 70.5 . 9.80 ‘ 0
100°C, »# 59.5 ' 4.16 J 0
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HBLbOTHBH, eYH o Table 5. Effect of incubation time on the formation of nucleotides

. R A in boiled extract of mushroom.
mole THELTFF v+

Bob oy FEROM 3 fHCET

UVas/100mg '~Nucleotide 3'-Nucleotide

Boiling condition dry wt. | #mole/g dry wt.| #mole/g dry wt.

- . e Cold perchloric
HIENBBBAL. THITE acid-extraction 104 3.12 0
GTRGEE, ¥7:13ATP, ADPc 70°C, 1min 103 2.93 0
L ~ 7 , 5S5min 116 3.96 0
ENEYHRAT =~ P OFME | 50 min 124 4.16 0
FEIL DT tEL LR # , 60min 124 4.56 0
100°C, 5min 115 3.02 0
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w0 S5-I/ rAFFARIEE Table 6, Effect of incubation time on the formation of nucleotides

Rt Kk —-EX%DTE 5- 2 in boiled extract of Shii-take.

. . . .. UVes/100mg | 5'-Nucleotide 8'-Nucleotide
7Lk F VEZHET S LG Boiling condition 2F'Déry wt. | #mole/g dry wt! #mole/g dry wt.
Hio BElEhe 5- 2 7 L4 Cold perchloric - .
fir o> XA 0 acid-extraction 6. ’ 3.27 0
FiigEk o By + it o 70°C, 1min 74 5,98 0
5% 7 LA+ FiciHEE Lo # , 3min 80 8.00 0

" B » » , 5min 80 9.61 0
CHIZIRER OB L BE » , 10 min 91 9.81 0
BFEEEEIIIIHEY KRR T - — # , 20 min 88 12.8 0

7 , 60 min 103 19.0 0
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Fig. 6, Outline of mushroom canning process.

Table 7, Changes of the total 5'~nucleorides in canning processes of mushroom.

Sample applied 5-Nucleotide Content 5’—nu'£?;::ide

g | Emole/g per can #mole/can
Raw material ‘ 5.00 | 0.145 | 120 | 17.4
Solid, after blanching 3.5 0.415 ‘ 85 ’ 35.2
Solid, after canning “ 3.27 0.222 i 79 17.5
Liquid, after canning ‘ 2.76 0.251 | 65.5 17.8
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Fig. 8. Chromatogram of bases and

Fig. 7. Chromatogram of perchloric acid
nucleosides of mushroom.

extract of mushroom.
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Table 8. Amounts of individual nucieotide in boiled extract of mushréom.

i 1
Sample e and | 5-AMP | ¥-UMP ' Frac. E| ADP | ATP
Distribution of [ ; =
Raw mushroom | UVag (%) ‘ 40.1 | 0.48 0.50 13.6 7.82 14,1
#mole/g dry wt. 0.32 0.42 3.84 6.6
S Distribution of ‘ V P
lfo.hd of UVaia (29) 68.8 : 1.1..5 2,20 | 1.2 1.44 1.2
oifed mushroom| 4, ote /g dry we. ! | 0.3 0.76 0.46 0.38
.| Distribution of o : -
Extract of boiled UVaso (%) 40.2 | 630 0.92 16.9 6.88 11.4
mushroom “mole/g dry wt. | 2:33 0.49 2.40 4.62

Distribution of UVgg (%): % of absorbancy at 260m# of each fraction to a total absorbancy of
the sample which was applied on column.
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Table 9. Formation of nucleotides by crude enzyme extract incubating with authentic ATP.

' Distribution of UVzs (%)

rllsl?csleesosﬁggs ! 5—-.7“\M‘P7‘7 ADP ’ ATP _
Boiled (inactivated) enzyme and ATP trace 0 0 97.8
Enzyme extract (mushroom) and ATP 27.9 11.9 33.2 trace
Enzyme extract (Shii-take) and ATP 13.1 12.8 ‘ 10.6 4.1

Distribution of UVag (2): % of absorption of each fraction to a total absorption of sample.

Table 10, Formation of bases and nucleosides by crude enzyme extract incubating with 5-GMP.

Distribution of UVes, (%)

i Bases and nucleosides 5-GMP
Boiled (inactivated) enzyme and 5-GMP } 0 99.4
Enzyme extract (mushroom) and 5-GMP 35.6 64.3
Enzyme extract (Shii—take) and 5-GMP 58.6 | 25.4
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